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JWa%E; Bk Pwpxl-MOD2. pRsv-REV.pMDIg-pRRE-
pMD2G i H Invitrogen A @] ; let-7a 3% 5 5t ki
PwpxI-MOD2-let-7a HiJ ™ PG B RL K 252 56 0o ) 2.
112 51 E R, let-Ta b i MESEAZ Y
W51yl Invitrogen 24 W] Bevk-& e, BS54
AGGATCCAAAGGTGGTGGTAAGAGGGTGAT,
T 51 ¥ ¥ %) AGTCGACATAAGACAAGAAGC-
AAAAGGTTT; R4 . RPMI1640 B: F=30W T
5% [ Gibco 24 #]; &k RNA $2 UK 7] Trizol I T
Invitrogen A F]; 4% X7 G106 T Promega A #;
PRI ME 9 ) . Real-time PCR & 77 & W B H A
TaKaRa 72~ 7 ; T4 8 H TOYOBO 4+l ;
DNA #IFRA & B IO & H Axygen 2
Al RIRIE . B - R G . =R AR
PR M. + bR (SDS). Al R
7. CHAPS. IPG Z&ZI'(pH 4~ 7). 24 cm [HAHAL
pH 4 ~7 B J& ) 4% F1 78 o5 ¥ W H Amershan
Pharmacia A & ; & 75 0 B (DTT). At & 1k i
TPCK &b P R 25 Il . BR LB, =3 SR
(TFA). IR A AR, LMEA CCA W
H Sigma A A5 %Pt A\ GAPDH Y H Sigma A H];
S SR MO SO A ) 82 1 1(cyclin-dependent
kinase inhibitor 1, CDKN1)%Ht A PLiK(AP7527b)1
Fl ABGENT /~#]; S-phase kinase-associated protein 2
(Skp2) & P A L 44k (ab19877) 1 £F 4 3% £ & (1
(fibronectin) T AFi1£(@ab23750). BRML AL
FRid EPRPUAIY H Abcam A 7] ; SYBRGreen |
TRA YR H TaKaRa A A,

1.1.3  1X#%. S 2 &8 PCR(qReal time-PCR){X A
Eppendorf Real Plex4, Eppendorf Co LTD j= fif; .
IPGphor %% i & #E % . Ettan DALT i B Hi Ik
8 . Imagescanner #7141 & AmershamBiosciences
7y Al 77 s Applied Biosystem Voyager-DE STR
Biospectrometry™ Workstation System 4307 MALDI-
TOF-MS JFi i1 & ABI 4w 7= i s LightCycler
System %¢Jt; PCR { Z& £ [H Roche 2 ] 7™ fi.

1.2 7%

1.2.1  HEAMNEAN PRI EER . JORER S U0
14 Pwpxl-MOD2-let-7a+ pRsv-REV. pMDIg-pRRE.
pMD2G LA YA iy 293 T, SRAFHEHY H 1A
let-7a &R A5 6 H (1(GFP)E K 4L 5, [H]I
4L g Pwpxl-MOD2. pRsv-REV. pMDIg-pRRE.
pMD2G 35— 293 T VE A #dk.  H30R7) 77 1%

SRR A11299 75 5 B e AT 43 il & B i SGC-7901
AR, 3R KA let-7a ) SGC-7901/let-7a
I BPR (SR 2 R 3 T 25 80 1) SGC-7901/EV
S BPR (B X AL, SRAR% SGC-7901 4 A A A%
SEIG 25 P R AL

1.2.2 BN MORR let-7a KD K00

a. BEANRIEN FEPE SRR, &
YIRS 48 h ), WG REFR A9 BAsE 1
MEEA x5O AR, IR R, Rl
A A A0 B4 (FCM) KU GFP BH A 40 i 2 24
B LR 03 23 A R (e R R ).

b. K H qReal time-PCR #4141 g 7 H 1)
FERI IR, BTN R 40 M 72 h S AR A A
e, #% Trlzol Reagent Ui B 511120 B8, Hilide #2141
ffEr¥) Total RNA, JF#)H ReverTra Ace-a First Strand
cDNA Synthesis Kit, £ RT-PCR = i AH M [
cDNA, Ui 4 5% 59 let-7aPRT: GTCGTATCCA-
GTGCAGGGTCCGAGGTAT TCGCACTGGATACG-
ACAACTA, % RT-PCR “ERUHI N ) cDNA, L%
41 cDNA 1E A Bt , #) H W & ¥ 3 4T qReal
time-PCR. KM 20 wl VA%, SYBR Green %<
GeBE10 pl, 10 pmol/L 9 514#) 1 ul, cDNA 5 ul,
HO 4 ul. N4 B EN 54°C, fEfiil
FEy 45°C, 3t 40 MG, 3L Cr(Cycle threshold)
1B . 4 A 2 B VE (mRNA [ A7 % 48 4 B A R
Ratio=2"N {15 H b5y By B Lot S AEARE S
3, LLISSRNAfENNZ. &5 X HUZH LLIR]#:
() 52 AE RS
1.2.3 BRI HPK. i SR ) A K
SGC-7901/let-7a. SGC-7901/EV F1 SGC-7901 4
L, N 40 e A% (7 mol/L JR 2%, 2 mol/L i ik,
100 mmol/L DTT, 4% CHAPS, 40 mmol/L Tris,
2% Pharmalyte, 1 g/L DNase 1) Z4f# 2 h, {KI &
LML 12 000 r/min 550 45 min G H S E A UE =
57l % 2D Quantification kit (AmershamBiosciences)
WE | UKL, R EE -80C HAr & H.
MM E 1.2 mg 5K (B mol/L JKFE, 4%
CHAPS, 40 mmol/L Tris, 18 mmol/L DTT, 0.5%
IPG 2 pH 4~ 7, JRERMIERG, LR
BL450 pl. 30 V/K4L 141 J54 500 V 1 hy 1000 V
1h, 8000V 85h FATHEHEME. S HHEMLEES
ST 10 ml P47 A W (6 mmol/L JR 3, 2%SDS,
30%H 3, 50 mmol/L Tris-HCI pH 8.8, 0.2% DTT,



2011; 38 (5)

KER, E: NAZEAKREZFHARGIEBRE SGC-7901 A AY let-7a IREAXER

443+

IR B L ) A1 10 ml P4 B 9 (6 mmol/L JR K,
2% SDS, 30% H i, 50 mmol/L Tris-HCI pH 8.8,
3% LI, IR R ) A5 T 15 min. PTG
) IPG IR &1 & 12% 0.75 mm SDS-PAGE Ji& -
Uiy EAT 55— ) 3 B UK.

1.2.4 EHEHr. N Imagescanner F4H 0L 44
FR 0 ) HE K i 41 6. %) SGC-7901/let-7a.  SGC-
7901/EV F1 SGC-7901 F #k 40 Jfa (1) 3 5K X ] H, ik
K, {fH] PDQuest 2-DE #AFE4T UL BCHZH , 20 1H]
USRI 5 ff LA b AR 4 0 B 15 s oA S 6 441 5 50
HE A 22 S Rk I B 1T

1.2.5 ZRHE A BN MALDI-TOF-MS 434, 1))
H AT 1.5 ml EP B, 50% £ A1 50 mmol
R A AL 7 30 min, LB AKA T, A
10 wl TPCK 4b B (1) JBE 25 (1 B (0.1 mg/L) oK bW i
40 min, 37CfEfE 12 h, 30 pl ZEEGR(100% L 5
5% =5 LR 1 DAH 60 min, BHE 2 K. ¥KA
OB WCAE T 0.5 ml EP B A RIK 4 B 41 10 pl, X
0.5 pl FEa 5 1 pl T CCA G, mFET A
. MALDI-TOF-MS it it ASCR H e i =, 1F
B E, B IE H R 20 000 'V, A HLE
b 1,12, NoWOBPe K 337 nm, ki %6 % 3 ns, &5
FIEIRPEEL 100 ns, LA 4x107 Torr, U5 5
FRURAARE 200 50 Ik, JoT R AL FH R 2R 11l 1 A AR 0e
mlz 842.50 Fl m/z 2211.10 1E R NAGIE, SRAGIK &
R4k, Mascot 4K R Swiss Prot B3 %
ZERRIKE A

1.2.6  H5 P EN RS0 AR 78 S B 0 AR IA 7K. i
FERHUE K WIH) SGC-7901/let-7a. SGC-7901EV Al
SGC-7901 41, PBS 7870 Ut Ja I TV 1 41 i
Z4 1R 2% vh W (50 mmol/L Tris pH 7.4, 100 mmol/L
NaCl, 1 mmol/L MgCl,, 2.5 mmol/L Na;VO,,
1 mmol/L PMSF, 2.5 mmol/L EDTA, 0.5% NP-40,
0.5% Triton X-100, 5 mg/L of aprotinin, pepstatin A
Fl leupeptin 1) VK_E24f# 40 min, 4°C 12 000 g &L
15 min, H_B3ERIH 40 e S &5 1. Bradford J5 2
ERFTKRIES, ¥ 135 500 wg B8 AHHT 12.5%
SDS-PAGE 4 B, SR RANIRET LN -, B
R S% N A= W = i A 2 h, 10 1 000 BRI
Y% Hi N CDKNI1. Skp2 H1 Fibronectin Hiifk 4°C i &
A, PBS EE 3 X, BEX 10 min. 112000 i
B R =i E 1 h, PBS UE¥ 3 X,

ECL A L5, UL GAPDH AWNS I, LK
HEH 3R
1.3 FitFEaE

K H SPSS 10.0 JAF R A H/E 5 K 7 7%
38T, BLP<0.05 45 X,

p R

2.1 ERFEESWERENLE

LR R LN 48 h ST, K IR LK
TEPRN RN, 7T LUE R4 40 = 1A GFP,
W 1. st AR S 40 GFP ik, LA
ik 98%L) F.

(@ (b)

Fig. 1 SGC-7901 cells transduced with lentiviral vectors
(a) Selected cells (parental SGC-7901) were transduced with let-7a
lentiviral vectors at a multiplicity of infection of 5 and selected for stable
integrants using EGFP reporter gene. Original magnification: x200. (b)
Selected cells (parental SGC-7901) were transduced with empty
lentiviral vectors at a multiplicity of infection of 5 and selected for stable

integrants using EGFP reporter gene. Original magnification: x200.

2.2 3H qReal time-PCR ¥ = 4B 4A i let-7a
BIRIELER

WS uh dl . AR . 2 AR 440 SR
H qReal time-PCR 3 ¥l J5, B HU & 4110 ¢ {H,
AACt=[ Ct(SE5 4 let-Ta)-Cr (SZ 56 20 18S RNA)] -
[Ce( 7S IR R Tet-Ta)-Cr( 75 10 4L 18S RNA)],
SRJE HT 2880 R, ORI A let-Ta BEPR (1) 31K
5523 (0 BRI ARDO AR A A5 55, RV T B s AL
let-7a 3[R ) 08 15 2% 156 IR AL AR AR G AR A0 15 5.
ARG AT 1) Pwpxl-MOD2-let-7a # 5 X B Ji
SGC-7901 41 fu Ji7 » let-7a M 38 ik & i ik 55 AQ
SGC-7901 ] 9 4%, il B % R AL (E AL 12 i 25 2
(1) Pwpxl-MOD2 # 5 X\ B % SGC-7901 4i ) #1255
£ SGC-7901 4t A M F ) let-7a (1)K IEATAH Y,
W 2. & 3.
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Fig. 2 Representative real-time quantitative RT-PCR analysis for of let-7a level
The expression level of let-7a was examined and was normalized to that of 18S RNA. (a) Graph showed that 18S RNA among SGC-7901/let-7a,

SGC-7901/EV and SGC-7901 cell lines had very little difference. (c) Graph showed that let-7a signicantly increased in the SGC-7901/let-7a cell line.

(b) and (c) Graph showed the melt curve of representative PCR productsn of 18S RNA and let-7a respectively. 7: SGC-7901/let-7a; 2: SGC-7901/EV;

3: SGC-7901.
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Fig. 3 Relative expression levels of let-7a

2.3 X EERAR KBS AL

AL Ty PR s TR A R TR
KL Ta] e Jis K L, R 23 BT SGC-7901. SGC-
7901/EV F1 SGC-7901/let-7a i Jfig X [i1) HEL vk &, 4%

R E7R: SGC-7901. SGC-7901/EV Fl SGC-7901/let-7a
YR TS BT R 1043, 10464 1026, 3K
() R0 43 i 1 B R A AR AR R Y. Horp SGC-
7901, SGC-7901/EV P ik i H 8 11 ot 2 A AH [ .
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1 P 48 vl RN - K/ bR 3 GFP 3R A
WL FIEIAE. SGC-7901/let-7a 205 HoAPIAS 0 AH
th, HBEZAMH, Z5A 794 Hp 11 AEAR
RUNAE SGC-7901/let-7a 413Kk, 31 ANE AT
7t SGC-7901/let-7a 4 rh ik i, 21 /NEL 5 AL
7t SGC-7901/let-7a 2 rh KL B2, 16 /ML )5 AL
76 SGC-7901/let-7a 2 1 kg ek . I U (1
SGC-7901. SGC-7901/EV A1 SGC-7901/let-7a 41 Jifs
KT HL UK LT 4, AR 10 AN SR A = 2%
I8 5 5L L.
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Fig. 4 Representative 2-DE maps of SGC-7901, SGC-7901/EV and SGC-7901/let-7a cell lines
(a) 10 differential expression proteins spots marked with arrows were identified using 2-DE. (b) Close-up image of partial differential expression protein
spots among SGC-7901/let-7a, SGC-7901/EV and SGC-7901 cells.
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Fig. 5 MALDI-TOF-MS analysis of differential proteins
(a) MALDI-TOF-MS mass spectrum of spot 5 identified as CDKNI according to the matched peaks was shown. (b) MALDI-TOF-MS mass spectrum of
spot 7 identified as Skp2 according to the matched peaks was shown. (c) MALDI-TOF-MS mass spectrum of spot 9 identified as Fibronectin according

to the matched peaks was shown.
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Table 1 MALDI-TOF-MS identified proteins in SGC-7901/let-7a vs. SGC-7901 and SGC-7901/EV
Spot No. Protein name Accession number ~ Matching pl/ Molecular mass %Coverage
1 Antioxidant protein 2 P30041 7/19 8.28 82904 40.9%
2 Insulin-like growth factor binding protein 2 P18065 7/13 431 50137 42.1%
3 Protein disulfide isomerase A2 Q13087 6/18 6.04 39206 51.5%
4 C-1-tetrahydrofolate synthase P11586 7/23 6.79 34428 65.6%
5 Cyclin-dependent kinase inhibitor 1 P38936 4/13 7.24 31119 38.3%
6 Rho-GTPase activating protein 4 P98171 9/22 3.73 27055 55.5%
7 S-phase kinase-associated protein 2 Q13309 7/11 3.97 77439 32.5%
8 Platelet membrane glycoprotein P08514 5/12 3.62 38107 47.1%
9 Fibronectin P02751 8/15 9.61 25933 52.6%
10 Cksl protein P61024 4/11 5.13 26214 61.9%

Differentially labelled proteins from 2D analysis were identified by MALDI-TOF peptide mass fingerprinting. The Swiss-Prot accession number,

peptides matching, p/, molecular mass and %coverage of analysed peptides are shown for each protein. Proteins displaying an average fold-difference

of = 5 fold up (+) or down (-) regulation between pairs of conditions were considered as significant difference.

2.5 ZRZEHBRSH Western-blot 11

SGC-7901/let-7a 215 SGC-7901 241 . SGC-7901/
EV 40, CDKNI. Skp2 #ik i, 24k
HARE N, SEAR4I%os R —2. K6
7~ Western-blot 73 7 45 5.

1 2 3

CDKNI | = ——-:

SKp? emm— cm——

GADPDH | e . S—

Fig. 6 Representative Western blot analysis of CDKN1,
Skp2 and fibronectin using GAPDH as internal control
among SGC-7901, SGC-7901/EV and
SGC-7901/let-7a cell lines
Compared with SGC-7901/EV and SGC-7901, SGC-7901/let-7a had
obvious up-regulation of CDKNI, and a marked down-regulations
of Skp2 and fibronectin. 7: SGC-7901/let-7a; 2: SGC-7901/EV; 3:

SGC-7901.
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MM PrEfbEE A 2. B BRI 74
HEA2. ZmAEAREE A2, DY RE K
FilE < 20 ) 3 2% M M O ) 25 T 1. Rho-
GTPsae i85 11 4 & ;s Skp2 . /MR
FiMHEE G CDAl. S4EEsE . Cksl HHEARIAN
WAL 20 M B O SO A R A 1 R p21 2
pS3 TR — AN EE LR, S5 g0 I 6
W, F25 Gl -S A C, nrik4gl
Jio 158 5 RN 40 B 120, Skp2 42 1995 4F Zhang 451
BRI 20 i 5 3 b S WA G . B EST
7R T Skp2 Z 5 R4 il G2/M JE IS, £ 05 4%
() 3 F- AL, 2 i 4 B 1 R A0 M A R T I
BNy, SHAMM . TR LR A
FE£02, Cyclin kinase subunit 1 (Cks1) A& & & £f 57 1
4B A 8 A Sucl/ Cks KIEM iz —. OfF
WG R IE T 2R AN i R4 A 2 20 5|
B4l Zl, Cksl EEREE EIHEH. Himh
Cksl 115 5 MR /AL FEFEAR DG, X UEH Cksl 7]
e 5 T B R A, I/ MRE I EE F (platelet
membrane glycoprotein) e 5 JE L /N R A B2 Zb B 2
REAR BT, SR 8 3 Bk D R AL IR AT e
AR, Rg 40 i ] a8 ok 22 R L /A, T
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M/ HCE S IR AR e . B E AR T
FHII4. Rho GTPases A& 27> 1 4 20~ 25 ku
METFRESGEA, B/ GEAXE. HErWIR
RIL, Rho tEASMB KA. RESHEE. 4RH
WA R T VI SR, R = A A K]
+ 45 & 8 H 2 (insulin-like growth factor binding
protein 2) i BRI i Z AR A DR 1 A2 1 4 i
AN, 50 MG AE OGS Ptk E 2
(antioxidant protein 2) f& 1 15 40 J Py 1) 48040 34 5t
N, PRGN e S LR A, T RE AR R LAk
O M. A& 5 M B A2 (protein
disulfide isomerase A2)HEAE X 2 JIKHE N A1 2 ik BE 2
] AR ERG S A A i S DA G, Y
SR £ 1% (C- 1-tetrahydrofolate synthase)Z: 5 It
FRACHS, e ATIAE s AL b R s SO AN 4E
HRHEH#— DR, o bk, NBwgl i
SGC-7901 i K1k let-7a Ji 82 F B IA#E K B AL,
IAIER) NRAOCHE F RIS, IR R
#i& Swiss-Prot A1 NCBI £t #fs )77 4k {4 1) Zh RE VB
AP EAIRIE A LU 4 28 (F9 S ER
Fi SRS EA G 1 5T ARUIAH R 1 5
MM A ARG ER I . XSS TORHE R T B AR
FIBEAFAEI let-Ta AHORAR T ik, ZAHNAE 516 T
AT, FESGC-7901 40 M i) AW 2 AT A K HEAR
b, X5 RN ERIT let-7a X5 Jt 40 B 520 (L
PRt T EEKE LR, XL let-7a [f]%
RAEAFHE— BT

s % X W
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Identification of Proteins Associated With let-7a in Gastric
Carcinoma Cell Line SGC-7901 by Proteomics’

ZHU Yi-Min", XU Qi", DONG Lai-Rong", LIU Zhi-Ming?"
(" Department of Oncology, The Second Hospital of Jiaxing, Jiaxing 314000, China;
2 Gastrointestine and Gland Surgery Division, The First Affiliated Hospital of Guangvi Medical University, Nanning 530021, China)

Abstract In order to elucidate the mechanisms of let-7a down-regulation in pathogenesy of gastric carcinoma,
proteins associated with the function of let-7a were detected in high throughout screening. The cell line of
SGC-7901 stablely overexpressing let-7a was successfully established by gene clone. Two-dimensional gel
electrophoresis (2-DE) was used to separate the total proteins of SGC-7901/let-7a, SGC-7901/EV and SGC-7901,
and PDQuest software was applied to analyze 2-DE images. Ten differential protein spots were identified by
MALDI-TOF-MS, and they may be the proteins associated with let-7a function. The overexpressed proteins
included antioxidant protein 2, insulin-like growth factor binding protein 2, protein disulfide isomerase A2,
C-1-tetrahydrofolate synthase, cyclin-dependent kinase inhibitorl and Rho-GTPase activating protein 4. The
underexpressed proteins were consisted of S-phase kinase-associated protein 2, platelet membrane glycoprotein,
fibronectin and Cks1 protein. Furthermore, the differential expression levels of the partial proteins (CDKN1, Spk2
and fibronectin) were confirmed by Western blot analysis. The 10 differentially expressed proteins could be
divided into groups based on their functions: signal transduction, chaperone, transcription and translation,
metabolism and cytoskeleton, which were involved in cell cycle, the transcription regulation, cell adherence,
cellular metabolism and so on. The data suggest that these differential proteins may be associated with the function
of let-7a in gastric carcinoma, and will be valuable for further to study the mechanisms of let-7a down-regulation in

pathogenesy of gastric carcinoma.

Key words miRNA, gastric carcinoma, proteomics analysis, two-dimensional gel electrophoresis, MALDI-
TOF-MS
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